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[57] ABSTRACT

Disclosed is an alternating current dynamoelectric ma-
chine which has damper plates of low resistivity mate-
rial over the ends of the stator’s tooth region to prevent
axial flux from entering the stator’s core. This invention
also provides for cooling of the damper plates by the
inclusion of cooling ducts within the damper plates. The
flow of cooling fluid through the ducts cools the
damper plates and also the end region of the dynamo-
electric machine.

2 Claims, 4 Drawing Figures
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END IRON AXIAL FLUX DAMPER SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention | 5

This invention relates to dynamoelectrlc machlnes
with damper plates over the stator tooth end region.

2. Description of the Prior Art |

Eddy current losses due to the axial components of
stator end region magnetic fields has always been a 10
troublesome area in the design of large dynamoelectric
machines. Historically, the problem was managed in the
tooth area by using a stepback construction of a lami-
nated magnetizable end shield for reducing to a low
value the eddy current losses. Refer to U.S. Pat. No.
2,795,714 issued on June 11, 1957.

In U.S. Pat. No. 3,435,262 issued Mar. 25, 1969 there
was disclosed an alternating current generator with a
copper screen over the strator core end plate. A sepa-
rate arrangement of cooling ducts for the flow of a
cooling fluid for cooling the screens, the end plates and
also the teeth n the end plates was disclosed.

SUMMARY OF THE INVENTION

" Disclosed is a dynamoelectric machine having a:gen-
erally tubular-shaped stator. The stator being of a gen-
eral type of construction that is currently used with a
plurality of alternating slots and teeth around its inner
periphery. The slots are for the installation of magnet
coil windings. An end plate assembly which comprises
an annular plate with a plurality of damper plates of low
resistivity material 1s placed on each end of the stator
over the tooth area. Within each damper plate there is
located a cooling duct for the passage of cooling fluid.
Cooling fluid is brought in from an input manifold to a
first damper plate. Each damper plate is connected in
series around the circumference of the end plate assem-
bly. An output manifold is connected to the last damper
plate 1n the series for removing the cooling fluid, thus
providing the ability to circulate cooling fluid through
the damper plates.

The damper plates are either annular sections or have
a trapezoidal shape and are designed to fit in channels
machined on the inner surface of the end plate.

This invention enables the ratings and machine sizes

to increase as eddy current heating will be greatly re-
duced.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention wiil be more fully understood from the 50
following detailed descrlptmn, taken in connection with
the accompanylng drawings, in which:

FIG. 1 1s a simplified longitudinal sectional view of
the top half of one end of a machine embodying the
invention;

FIG. 2 1s a fragmentary end view of the finger plate
which shows the damper plates and a section of the end
plate, as seen from section line II—II of FIG. 1;

FI1G. 3 1s an end view of a damper plate; and

FIG. 4 15 a side view of the damper plate.

DESCRIPTIONS OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a simplified longitudinal sectional view
of the top half of one end of a dynamoelectric machine 65
20 having a stator core assembly 22 with a plurality of
slots around its inner periphery in which there is dis-
posed the stator winding 23. On each end of the stator
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core is a finger plate 24 having a plurality of slots 25 and
teeth 26 as indicated in FIG. 2. Referring back to FIG.
1, covering the finger plates on each end is an end plate
assembly 28 and a magnetic shield 60. The stator assem-
bly 20 is held together by a plurality of fastener assem-
blies S0A located around its outer periphery and ex-
tending longitudinally through the stator assembly.

The end plate assembly, which is mounted and held in
place by fastener assemblies 50B on each end of the
stator assembly, includes an end plate 29 with a plurality
of channels 131 machined on its inner surface for retain-
ing a plurality of damper plates 30. Each damper plate
is made of low resistivity material such as copper and is
used to provide a magnetic shield for the stator’s tooth
area. The eddy currents that are induced in this plate
will produce a counter (magnetomotive force) (mmf)
which will reduce drastically the axial flux reaching the
stator’s tooth’s iron by diverting it radially into the end
shield which is a low loss direction, and therefore re-
duce any eddy current losses.

- The eddy currents that are induced in the damper
plate will create losses which must be dissipated to
maintain acceptable temperature. This is accomplished
by having a U-shaped cooling duct 39 machined in the
tooth area of the damper plate (FIGS. 2, 3 and 4). On
each side of the damper plate is an input conduit 38A
and an output conduit 38B.

The damper plate may be an annular section shape as
shown in FIG. 2 or a trapezcndal shape as shown in
F1G. 3.

Refer to FIGS. 2, 3 and 4. It has been found that the
cooling is more effective when the cooling duct is ma-
chined in the damper plate next to the surface that is
contiguous to the finger plate’s outer surface. There-
fore, the duct is machined on the bottom portion of the
damper plate 34 and a top plate 32 is brazed on, forming
the close duct 39. The junction of the top plate 32 and
bottom plate 34 is represented by lines 51 and 52. Note
that the cooling ducts are located close to the finger
plate’s inner surface to facilitate cooling of the stator
tooth’s end region as shown in FIG. 4.

The end plate will have channels 131 machined
around its inner periphery that are designed to receive
the damper plates. These channels will either be shaped
as an annular-section or a trapezoid, depending upon
the type of damper plate used. Each damper plate has a
fastener clearance hole 31 through which fastener as-
sembly S50A (FIG. 1) passes compressing the damper
plates between the end plate and the finger plate.

When the damper plate assembly is installed on the
dynamoelectric machine, each input conduit 38A of
each damper plate is connected to the output of the
preceding damper plate by hose means 40. The connect-
ing hose may be a plastic hose made out of a material
such as Teflon or a metal such as copper. All of the
cooling ducts of the damper plates are connected in
series around the periphery of the stator. At one point
the series is broken wherein an input duct (not shown)
brings in cooling fluid from an input manifold (not
shown). An output duct (not shown) is connected be-

-~ tween an output manifold {not shown) and the output

conduit of the damper plate located next to the damper
plate where the mput conduit is connected.

Because there are two variations of finger plate as-
semblies and because the damper plates must fit flush
over and in alignment with the finger ring assembly
tooth area, there are two variations of the damper plates
shown. One variation is when the finger plate has a
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taper inward toward the stator bore, in which case output duct facilitating the flow of cooling fluid
damper plate will be tapered so that it lays flush against through said damper plates’ ducts.
- the taper of the finger plate. This is shown in FIG. 1. In 2. A dynamoelectric machine with a generally tubu-

the other variation, where the finger plate has no taper  lar shaped stator with a rotor mounted within said sta-
present, then correspondingly neither will the damper 5 tor and comprising:

plate, as shown in FIG. 4. a generally tubular-shaped core section which in-

We claim: | S cludes a plurality of laminated segments with a
1. A dynamoelectric machine with a generally tubu- plurality of slots alternating with a plurality of

lar shaped stator, said stator comprising: S teeth around said core’s inner periphery;
a generally tubulgr-shaped core section whlcl_rl m- 10 4n each end of said segments is a finger plate with a
cludes a plurality of laminated segments with a plurality of slots alternating with a plurality of

plurality of SlO_tS altefngting Wit!l a plurality of teeth around said plate’s inner periphery and said
teeth aroundfsalc_i c?re_s ‘nner perlphery_; 6 finger plate’s teeth being positioned over and in
on each end of said laminated segments 1s a finger alignment with said core section’s teeth:

piatel}:nth fat pi‘ﬁmhty 3f sl.(zlts laltt%rngtlng w1t_hha- 15 Jocated over the outer face of each finger plate is an
plurality of tectli around Said p-ate's Iner perip end plate assembly which comprises of an annular

ery and Safd ﬁn.ger plate s_teeth.bemg posmqne,d end plate that covers the outer circumference of
over and in alignment with said core section’s

teeth: said finger plate, a plurality of low resistivity
located over the outer face of each finger plate is an 20 damper plates of a trapezpoidal-shaped sections,
end plate assembly which comprises of an annular the base of which fits between said annular end
end plate that covers the outer annular portion of plate and said finger plate, and extends radially
said finger plate and a plurality of low resistivity inwards beyond the inner mrcumferencg of said
damper plates, the bases of said damper plates annular end plate tov.fards_the center of gald stator,
" being clamped between said end plate and said 25 each damper Plate belng_ smec! such that it f'{ts flush
- finger plate and extending radially inward beyond over and in alignment with said finger plate’s teeth;
the inner circumference of said annular end plate and
toward the center of said stator, each damper plate located within each of said damper plates are CUOI?“E
being sized such that it fits flush over and in align- ducts for the passage of cooling fluid, said cooling
ment with said finger plate’s teeth; and 30 ducts being connected in series around the circum-
located within each of said damper plates are cooling ference of said stator’s core; said series being bro-
ducts for the passage of cooling fluid, said cooling ken at one point and connected to a cooling input
ducts are connected in series around the circumfer- manifold by an input duct and the other point being
ence of said stator’s core; said series being broken connected to output manifold by an output duct
at one point and connected to a cooling input mani- 35 facilitating the flow of cooling fluid through said
fold by an input duct and the other point of said damper plates’ ducts.
series being connected to output manifold by an ¥ *x % %
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